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(57) ABSTRACT

An 1mage processing apparatus includes a motion vector
detection unit configured to detect a motion vector at a pre-
determined space position of a frame at a predetermined time
from an 1nput 1mage of a plurality of temporally different
frames and obtain a reliability of the motion vector; a motion
vector evaluation unit configured to obtain, at each space
position, an evaluation value of the motion vector at the space
position that 1s within a predetermined range including a
subject space position that 1s a space position of interest, on
the basis of the reliability at the space position and a distance
from the subject space position; and a motion vector correc-
tion unit configured to correct the motion vector at the subject
space position on the basis of the evaluation value and the
motion vector at the space position of the predetermined
range.
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IMAGE PROCESSING APPARATUS AND
IMAGE PROCESSING METHOD FOR
DETERMINING MOTION VECTORS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an 1mage processing appa-
ratus, an 1mage processing method, and a program. More
particularly, the present invention relates to an 1mage process-
ing apparatus, an 1image processing method, and a program
that are capable of detecting the motion vector of a moving,
image with high accuracy.

2. Description of the Related Art

In the related art, image processing apparatuses that deter-
mine a motion vector from a plurality of temporally different
frames of a moving 1mage, perform motion compensation
using the motion vector, and generate an interpolation frame
exist (see, for example, Japanese Unexamined Patent Appli-
cation Publication No. 2004-518339). In such image process-
ing apparatuses, by generating new interpolation frames, a
moving 1mage can be viewed more smoothly. For example, 1t
1s possible to generate an 1image at 60 Hz from an image at 30
Hz.

As a method of detecting a motion vector, for example, a
block matching method exists. In the block matching method,
in a case where a certain block of an f-th frame 1s set as a
subject block, an (I+1)-th frame 1s set as a reference frame that
1s referred to for the detection of a motion vector, and a motion
vector that 1s directed from the (1+1)-th frame toward the 1-th
frame 1s detected as the motion vector of the subject block, a
predetermined range 1n which the position corresponding to
the subject block of the (1+1)-th frame 1s the center 1s set as a
search range 1n which a search for the motion vector 1s per-
formed.

Then, blocks of the same size as the subject block are
sequentially selected as candidate blocks that are candidates
of the matching result of the subject block from the search
range of the (1+1)-th frame, and the subject block 1s matched
with the candidate blocks, thereby obtaining a difference for
cach pixel. Next, the grand total (hereinafter referred to as a
difference absolute value sum) of the absolute value of the
difference for each pixel with regard to all the pixels of the
subject block 1s obtained.

Then, when the difference absolute value sum 1s obtained
with regard to all the candidate blocks that can be selected in
the search range, a candidate block 1n which the difference
absolute value sum 1s minimized among the candidate blocks
that can be selected in the search range 1s selected, and a
vector that 1s directed from the subject block toward the
candidate block 1s detected as the motion vector of the subject

block.

SUMMARY OF THE INVENTION

As described above, by using the block matching method
or the like, 1t 1s possible to detect a motion vector. However, 1n
the vicimity of a boundary of objects with different motions,
there 1s a case 1 which it 1s difficult to accurately detect a
motion vector when compared to a portion i which the
boundary 1s not contained.

The reason for this 1s that, for example, 1n a case where the
block matching method 1s used, 1n a subject block (hereinafter
referred to as a boundary block) containing a boundary
between objects with different motions, a candidate block in
which the difference absolute value sum 1s minimized does
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not correspond to an actual motion vector due to an influence
of the appearance or concealment of an object or a different
motion of another object.

Then, 1n a case where 1t 1s difficult to accurately detect a
motion vector, when an 1mage processing apparatus performs
motion compensation by using a motion vector and generates
an interpolation frame, an artifact called a halo may occur 1n
the vicinity of the boundary between objects in motion of a
moving image after interpolation. This halo causes the quality
of the moving 1image after interpolation to be decreased. As a
consequence, 1n order to improve the quality of a moving
image, 1t 1s necessary to accurately detect a motion vector.

It 1s desirable to be capable of detecting the motion vector
ol a moving image with high accuracy.

According to an embodiment of the present invention,
there 1s provided an 1image processing apparatus including
motion vector detection means for detecting a motion vector
at a predetermined space position of a frame at a predeter-
mined time from an mput image of a plurality of temporally
different frames and for obtaining a reliability of the motion
vector; motion vector evaluation means for obtaining, at each
space position, an evaluation value of the motion vector at the
space position that 1s within a predetermined range including
a subject space position that 1s a space position of interest, on
the basis of the reliability at the space position and a distance
from the subject space position; and motion vector correction
means for correcting the motion vector at the subject space
position on the basis of the evaluation value and the motion
vector at the space position of the predetermined range.

According to another embodiment of the present invention,
there 1s provided an 1mage processing method for use with an
1mage processing apparatus for processing an input 1mage,
the image processing method including the steps of: detecting
a motion vector at a predetermined space position of a frame
at a predetermined time from an input 1image of a plurality of
temporally different frames and obtaining a reliability of the
motion vector; obtaining, at each space position, an evalua-
tion value of the motion vector at the space position that 1s
within a predetermined range imncluding a subject space posi-
tion that 1s a space position of interest, on the basis of the
reliability at the space position and a distance from the subject
space position; and correcting the motion vector at the subject
space position on the basis of the evaluation value and the
motion vector at the space position of the predetermined
range.

According to another embodiment of the present invention,
there 1s provided a program for causing a computer to func-
tion as an 1mage processing apparatus mcluding: motion vec-
tor detection means for detecting a motion vector at a prede-
termined space position of a frame at a predetermined time
from an mput image of a plurality of temporally different
frames and for obtaiming a reliability of the motion vector;
motion vector evaluation means for obtaining, at each space
position, an evaluation value of the motion vector at the space
position that 1s within a predetermined range including a
subject space position that 1s a space position of interest, on
the basis of the reliability at the space position and a distance
from the subject space position; and motion vector correction
means for correcting the motion vector at the subject space
position on the basis of the evaluation value and the motion
vector at the space position of the predetermined range.

In an embodiment of the present invention, a motion vector
at a predetermined space position of a frame at a predeter-
mined time 1s detected from an input 1image of a plurality of
temporally different frames. Also, the reliability of the
motion vector 1s determined. A reliability of the motion vec-
tor at a space position that 1s of interest in a predetermined
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range including the subject space position that 1s a space
position of interest 1s determined for each space position on
the basis of the reliability at the space position and the dis-
tance from the subject space position. On the basis of the
evaluation value and the motion vector at the space position in
the predetermined range, the motion vector at the subject
space position 1s corrected.

As described above, according to embodiments of the
present invention, 1t 1s possible to detect the motion vector of
a moving 1mage with high accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing an example of the
configuration of an embodiment of an 1mage processing
apparatus to which the present invention 1s applied;

FIG. 2 1s a block diagram showing an example of the

detailed configuration of a motion vector correction unit of
FIG. 1;

FI1G. 3 1s a flowchart 1llustrating 1mage processing;

FI1G. 4 1s a tlowchart illustrating a motion vector correction
process; and

FIG. 5 1s a block diagram showing an example of the
configuration of a personal computer.

DESCRIPTION OF THE PR
EMBODIMENTS

L1
M

ERRED

FIG. 1 shows an example of the configuration of an
embodiment of an 1mage processing apparatus to which the
present invention 1s applied.

An mmage processing apparatus 10 of FIG. 1 includes a
motion vector detector 11, a motion vector correction unit 12,
and a motion compensation unit 13. The 1mage processing
apparatus 10 performs motion compensation on a moving
image 1n units of frames, which 1s mput as an input 1image,
thereby outputting a high-quality output image.

The motion vector detector 11 detects the motion vector at
a predetermined space position of a frame at a predetermined
time from an input image of a plurality of temporally different
frames.

More specifically, the motion vector detector 11 stores the
input 1mage input from the outside in units of frames. Fur-
thermore, by using the input 1mage of a frame (heremafter
referred to as a current frame) at a predetermined time, which
1s currently mnput, and a stored input 1mage of a frame (here-
inafter referred to as a past frame) previous to the frame, the
motion vector detector 11 performs block matching or the like
on each pixel, thereby detecting the motion vector of each
pixel of the past frame. In the following, the motion vector of
the pixel at the space position (1, 1), which 1s detected by the
motion vector detector 11, 1s represented as V4(1, 1).

Furthermore, the motion vector detector 11 obtains the
reliability C(1, j) of each motion vector V (1, 1) from the 1input
image. More specifically, on the basis of, for example, a
difference absolute value sum D(1, 1) between the subject
block corresponding to the motion vector V (1, 1) and a can-
didate block, the motion vector detector 11 obtains reliability
C(1, 1) on the basis of the following Expression (1):

CEH=F D)) (1)

With Expression (1), 1t 1s possible to obtain reliability C(1,
1) for each pixel. In Expression (1), F represents a predeter-
mined function. For the function F, various kinds of functions
can be used. For example, 1t 1s possible to obtain a difference
absolute value sum D(1, 1) by setting 1t as reliability C(1, 1) as
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4

1s or 1t 1s possible to obtain reliability C(1, j) by setting a
threshold value and normalizing a difference absolute value
sum D1, 7).

In the following, it 1s assumed in Expression (1) that a
function F 1s used such that the smaller the difference absolute
value sum (1, 1), the greater the reliability C(1, 1). In this case,
the greater the reliability C(1, 7), the more reliability increases,
and the smaller the rehability C(1, j), the more rehability
decreases.

The motion vector correction unit 12 corrects the motion
vector V(1, 1) on the basis of the motion vector V (1, 1) and
neighboring motion vectors V,(1+m, j+n) detected by the
motion detector 11 and the reliability C(1, 1) and neighboring
reliabilities C(1+m, j+n). Then on the basis of the reliability
C(1, 1), the motion vector correction unit 12 supplies, as a
motion vector V,(1, 1), a corrected motion vector V, (1, 1) or the
motion vector V(1, 1) before correction to the motion com-
pensation unit 13.

The motion compensation unit 13 stores the input 1image
input from the outside in units of frames. Furthermore, the
motion compensation unmt 13 performs motion compensation
by using the mput image of the stored past frame and the
motion vector V,(1, j) supplied from the motion vector cor-
rection unit 12, and generates an interpolation image at a time
between the past frame and the present frame. Then, the
motion compensation unit 13 outputs, as an output image, an
image obtained by interpolation using an interpolation image.

Next, FIG. 2 shows an example of the detailed configura-
tion of the motion vector correction unit 12 of FIG. 1.

As shown 1n FIG. 2, the motion vector correction unit 12
includes a memory unit 31, a neighboring motion vector
evaluation unit 32, an evaluation statistics processor 33, and a
correction unit 34.

The memory unit 31 stores the motion vector V (1, ) sup-
plied from the motion vector detector 11 and the reliability
C(1, 7) of the motion vector.

The neighboring motion vector evaluation unit 32 sequen-
tially sets each of the pixels of the input image as a subject
pixel. Then, the neighboring motion vector evaluation unit 32
reads, from the memory unit 31, the reliability C(1+m, j+n) of
the pixels (hereinafter referred to as neighboring pixels) at a
space position (1+4m, j+n) (m=0, =1, =2, . . ., £M; n=0, =1,
+2, ..., x=N; and M and N are natural numbers) of a prede-
termined range including a space position (heremafter
referred to as a subject space position) (1, 1) of a subject pixel.
M and N may be the same or may ditfer from each other. That
1s, the range of the neighboring pixels with respect to the
subject pixel may differ between the x direction (horizontal
direction) and the y direction (vertical direction).

On the basis of the reliability C(1+m, j+n) of the neighbor-
ing pixels read from the memory unit 31 and the relative
distance (m, n) from the subject pixel of the neighboring
pixels, the neighboring motion vector evaluation unit 32
obtains the evaluation value P(1+m, j+n) of the motion vector
V,(1+m, 1+n) for each of the neighboring pixels on the basis of
Expression (2) described below:

Pli+m j+n)=Ci+m j+n)x Wim,n) (2)

In Expression (2), W(m, n) represents a weight correspond-
ing to the relative distance (m, n). With Expression (2), the
evaluation value P(+m, j+n) 1s obtained by performing
welghting corresponding to the relative distance (m, n) on the
reliability C(1+m, j+n).

The weight W(m, n) can take any value as long as 1t corre-
sponds to the relative distance (m, n); here, an inverse of the
relative distance (m, n) 1s used. In this case, the evaluation
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value P(1+m, j+n) increases with respect to the motion vector
V,(+m, j4+n) which 1s nearer and has a higher reliability
C(1+m, 1+n).

The evaluation statistics processor 33 (imotion vector cor-
rection means) reads the motion vector V,(1+m, j+n) of the
neighboring pixels from the memory unit 31. The evaluation
statistics processor 33 corrects the motion vector V(1, 1) of
the subject pixel on the basis of the motion vector V (1+m,
1+n) of the neighboring pixels and the evaluation value P(1+m,
1+n) of the neighboring pixels, which 1s obtained by the neigh-
boring motion vector evaluation unit 32 so as to obtain the
corrected motion vector V, (1, 1)

More specifically, by using the motion vector V,(1+m, j+n)
of the neighboring pixel and the evaluation value P(1+m, j+n)
ol the neighboring pixel, the evaluation statistics processor 33
obtains a corrected motion vector V,(1, 1) on the basis of
Expression (3) described below:

M N (3)
>N (Plitm, j+m)x Voli+m, j+n)
Vili, j) = =
> > Pli+m, j+n)
m=—M n=—N

With Expression (3), the corrected motion vector V, (1, 1) 1s
obtained by dividing the grand total of the products of the
values of the motion vector V,(1+m, j+n) and the evaluation
value P(1+m, j+n) of the neighboring pixels by the grand total
of the values of the evaluation value P(1+m, j+n).

The evaluation value P(1+m, j+n) may be accumulated for
each value of the motion vector V,(1+m, j+n) of the neigh-
boring pixels, and the value of the motion vector V,(1+m, j+n)
at which the accumulated value 1s at a maximum may be set as
a corrected motion vector value V,(1, j). In this case, the
accumulations may be performed separately for the horizon-
tal direction and the vertical direction independently of each
other or may be performed in common.

Furthermore, by using the weight W(m, n) of Expression
(2), only the motion vector V,(1+m, j+n) in one direction may
be used for the correction of the motion vector V (1, 1) For
example, 1n the horizontal direction, the weight W(m, n) with
respect to the reliability C(1+m, 1+n) of the neighboring pixels
positioned on either the right side or the lett side of the subject
pixel 1s set as a weight corresponding to the relative distance
(m, n), and the weight W(m, n) with respect to the reliability
C(1+m, j+n) of the neighboring pixel positioned on the other
side 1s set as 0. As a result, all the evaluation values P(1+m,
1+n) of the neighboring pixels positioned on the other side
become 0. Therefore, the motion vector V,(1+m, j+n) of the
neighboring pixels 1s not used for the correction of the motion
vector V(1, 1) on the basis of Expression (3).

As a method for selecting one of the right side and the left
side, for example, there 1s a method 1n which the differenti-
ated value of the reliability C(i+m, j+n) of the neighboring
pixels 1n the horizontal direction 1s obtained, and the side in
which the reliability C(14m, j+n) increases more 1s selected
using the differentiated value. According to this method, 1t 1s
possible to use only the more reliable motion vector V,(1+m,
1+n) and the neighboring pixels for the correction of the

motion vector V4(1, 1). In this method, since the direction for
which reliability should be higher 1s determined on the basis

of the differentiated value, the determination 1s easy.

On the basis of the reliability C(1, j) of the subject pixel, the
correction unit 34 (output means ) determines the motion vec-
tor V,(1, 1) used for motion compensation by the motion
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6

compensation unit 13 from the corrected motion vector V, (1,
1) determined by the reliability evaluation statistics processor
33 and the motion vector V,(1, 1) before correction, and out-
puts the motion vector V,(1, 1) to the motion compensation
unit 13.

More specifically, the correction unit 34 reads the reliabil-
ity (1, 1) of the subject pixel from the memory unit 31 and
determines whether or not the reliability C(3, 1) 1s greater than
or equal to a predetermined threshold value. Then, on the
basis of the determination result, the correction unit 34 deter-
mines the corrected motion vector V,(1, 1) or the motion
vector V4 (1, 1) before correction as a motion vector V,(1, 1).

In a case where the reliability C(1, 1) 1s lower than the
predetermined threshold value, the correction unit 34, by
using the reliability C(1, 1), may perform a blending process
on the motion vector V (1, 1) betore correction and the cor-
rected motion vector V, (1, ) so as to obtain the motion vector
V,(1, 1) on the basis of Expression (4) described below:

Voli, ) y=(CU j)x Vo (i, /) +H(Cmax-C(i,7))x V{i,7))/ Cmax (4)

where Cmax represents the maximum value of the reliability
that can be obtained.

Furthermore, the correction umt 34 may determine the
corrected motion vector V, (1, 1) as the motion vector V,(1,1) as
1S.

As described above, the 1mage processing apparatus 10
corrects the motion vector V (1, 1) of the subject pixel by using
the motion vector V (1+m, j+n) of the neighboring pixels.
Therefore, 1nthe image processing apparatus 10, for example,
the motion vector V (1, 1) of the subject pixel corresponding to
the boundary block for which it 1s difficult to accurately detect
the motion vector by block matching 1s corrected by using a
motion vector having a high reliability, which 1s obtained by
using the subject block other than the boundary block 1n the
vicinity thereol. As aresult, 1n the subject pixel corresponding,
to the boundary block, also, it 1s possible to detect a motion
vector with high accuracy. As a result, it 1s possible to reduce
a halo that occurs 1n the output image and improve the quality
of the output image.

Next, a description will be given, with reference to the
flowchart of FIG. 3, of image processing performed by the
image processing apparatus 10 of FIG. 1. This image process-
ing 1s started, for example, each time the mput image of each
frame 1s mput.

In step S11, the motion vector detector 11 performs block
matching on each pixel by using the input image of the current
frame and the mnput image of the past frame so as to detect the
motion vector V(1, 1) of each pixel of the past frame. This
motion vector V (1, 1) 1s supplied to the motion vector correc-
tion unit 12 and 1s stored in the memory unit 31 (FIG. 2).

In step S12, the motion vector detector 11 obtains the
reliability C(1, ) of each motion vector V (1, 1) from the input
image. This reliability C(1, 1) 1s supplied to the motion vector
correction unit 12 and 1s stored in the memory unit 31.

In step S13, on the basis of the motion vector V,(1, 1)
supplied from the motion vector detector 11 and the reliability
C(1, 1), the motion vector correction unit 12 performs a motion
vector correction process for correcting the motion vector
V1, 1). The details of this motion vector correction process
will be described with reference to FIG. 4 (to be described
later).

In step S14, the motion compensation unit 13 performs
motion compensation by using the input 1mage of the past
frame and the motion vector V,(1, ) supplied from the motion
vector correction unit 12 as a result of the motion vector
correction process of step S13, and generates an interpolation
image at a time between the past frame and the current frame.
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Then, the motion compensation unit 13 outputs, as an output
image, the 1mage obtained by interpolating the mput 1mage
using an interpolation 1image.

Next, a description will be given, with reference to the
flowchart of FIG. 4, of the motion vector correction process of
step S13 1n FIG. 3.

In step S31, the neighboring motion vector evaluation unit
32 sequentially uses each of the pixels of the input image as a
subject pixel and reads the reliability C(1+m, j+n) of the
neighboring pixels from the memory umt 31. In step S32, on
the basis of the reliability C(1+m, j+n) of the motion vector,
which 1s read from the memory unit 31, and the relative
distance (m, n) from the subject pixel of the pixels in the
vicinity thereof, the neighboring motion vector evaluation
unit 32 obtains the evaluation value P(1+m, j+n) of the motion
vector V,(1+4m, j+n) for each neighboring pixel on the basis of
Expression (2) described above.

In step S33, the evaluation statistics processor 33 reads the
motion vector V,(1+m, 1+n) ol the neighboring pixels from the
memory unit 31. In step S34, on the basis of the evaluation
value P(1+m, j+n) of the neighboring pixels, which 1s obtained
by the neighboring motion vector evaluation unit 32, and the
read motion vector V (1+m, j+n) ot the neighboring pixels,
the evaluation statistics processor 33 corrects the motion vec-
tor V,(1, 1) on the basis of Expression (3) described above so
as to obtain the corrected motion vector value V (1, 1).

In step S35, the correction unit 34 reads the reliability C(1,
1) of the subject pixel from the memory unit 31 and deter-
mines whether or not the reliability C(1, 7) 1s greater than or
equal to a predetermined threshold value. When 1t 1s deter-
mined 1n step S35 that the reliability C(1, 1) 1s greater than or
equal to the predetermined threshold value, 1n step S36, the
correction unit 34 determines the motion vector V (1, 1) betfore
correction as the motion vector V,(1, 1) and outputs 1t to the
motion compensation unit 13.

On the other hand, when 1t 1s determined 1n step S35 that
the reliability C(1, 1) 1s not greater than or equal to the prede-
termined threshold value, 1n step S37, the correction unit 34
determines the corrected motion vector V,(1, 1) as a motion
vector V,(1, 1) and outputs 1t to the motion compensation unit
13. Then, the process returns to step S13 of FIG. 3, and the
process of step S14 1s performed.

In the above-described description, a motion vector has
been obtained for each pixel. Alternatively, a motion vector
may be determined in units of a plurality of pixels.

The above-described series of processing operations can
be performed by hardware and also by software. When the
series ol processing operations 1s to be performed by soft-
ware, a program constituting the software 1s installed from a
program recording medium into a computer that 1s mcorpo-
rated 1n specialized hardware or into, for example, a general-
purpose computer, which 1s capable of performing various
types of functions by installing various types of programs.

FIG. 5 1s a block diagram showing an example of the
configuration of the hardware of a personal computer S0 that
performs the above-described series of processing operations
in accordance with programs.

In the personal computer 50, a central processing unit
(CPU) 51, a read-only memory (ROM) 52, and a random
access memory (RAM) 53 are interconnected with one
another via a bus 54.

Furthermore, an mput/output interface 35 1s connected to
the bus 54. An input unit 56, an output unit 57, a storage unit
58, a communication unit 59, and a drive 60 are connected to
the input/output interface 55. The mput umt 36 includes a
keyboard, a mouse, a microphone, a receiver for receving a
command transmitted from a remote controller, and the like.
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The output unit 57 includes a display unit, a speaker, and the
like. The storage unit 58 1includes a hard disk, a non-volatile
memory, and the like. The commumnication unit 59 includes a
network interface and the like. The drive 60 drives a remov-
able medium 61, which 1s a packaged medium composed of a
magnetic disk (including a flexible disk), an optical disc (CD-
ROM (Compact Disc-Read Only Memory), DVD (Digital
Versatile Disc), etc.), a magneto-optical disc, or a semicon-
ductor memory.

In the personal computer 50 configured as described above,
for example, the CPU 31 loads a program stored in the storage
unit 58 into the RAM 53 via the input/output interface 55 and
the bus 34, and executes the program, thereby performing the
above-described series of processing operations.

The program to be executed by the CPU 51 1s provided by
being recorded on the removable medium 61 or 1s provided
via a wired or wireless transmission medium, such as a local
area network, the Internet, or a digital satellite broadcast.

Then, the program can be installed 1nto the storage unit 58
via the input/output interface 535 by installing the removable
medium 61 1nto the drive 60. Furthermore, the program can
be recetved by the communication unit 39 and installed into
the storage unit 58 via a wired or wireless transmission
medium. In addition, the program can be mnstalled in advance
in the ROM 52 and the storage unit 58.

In this specification, steps describing a program stored on
a program recording medium may be processes that are per-
formed 1n a time-series manner according to the written order,
but also processes that are performed 1n parallel or individu-
ally although they may not be performed 1n a time-series
manner.

The present application contains subject matter related to
that disclosed in Japanese Priority Patent Application JP
2008-157666 filed in the Japan Patent Office on Jun. 17, 2008,
the entire content of which 1s hereby incorporated by refer-
ence.

It should be understood by those skilled i the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insolar as they are within the scope of the
appended claims or the equivalents hereof.

What 1s claimed 1s:
1. An 1mage processing method for use with an 1mage
processing apparatus for processing an nput image, the
image processing method comprising the steps of:
detecting a motion vector at each of a plurality of space
position within a predetermined range including a sub-
ject space position that 1s a space position of interest, of
a frame at a predetermined time from an input 1mage of
a plurality of temporally different frames and obtaining
a reliability of the motion vector;

obtaining, at each of the plurality of space positions, an
evaluation value of the motion vector at the space posi-
tion, on the basis of the reliability of the motion vector at
the space position and a weighting corresponding to a
distance from the subject space position; and

correcting the motion vector at the subject space position
on the basis of the evaluation values and the motion
vectors at the plurality of space positions of the prede-
termined range, wherein

the weightings of the space positions on one side of the

subject space position 1s set to O when space positions on
the other side of the subject space position has corre-
sponding reliabilities that are higher than the reliabilities
corresponding to the space positions of the one side.
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2. An 1mage processing apparatus comprising: a motion vector correction unit configured to correct the
motion vector detection means for detecting a motion vec- motion vector at the subject space position on the basis
tor at each of a plurality of space positions within a of the evaluation values and the motion vectors at the
predetermined range including a subject space position plurality ot space positions of the predetermined range,
that is a space position of interest of a frame at a prede- > wherein
termined time from an input image of a plurality of the weightings of the space positions on one side of the

subject space position 1s set to O when space positions on
the other side of the subject space position has corre-
sponding that are higher than the reliabilities corre-

10 sponding to the space positions of the one side.

6. The image processing apparatus according to claim 3,
wherein the motion vector correction unit further configured
to:

determine, on the basis of the reliability at the subject space

15 position, the motion vector detected by the motion ector
detection unit or the motion vector corrected by the
motion vector correction unit, as a motion vector at the
subject space position.

7. The 1mage processing apparatus according to claim 6

20 Turther comprising:

a motion compensation unmt configured to perform motion
compensation using the mput image of the frame at the
predetermined and the motion vector at the subject space
position as determined by the motion vector correction

25 unit so as to generate an interpolation 1image.

8. A non-transitory computer readable medium storing
instructions that when executed cause a computer to perform
an 1mage processing apparatus method, the method compris-
ng:

30  a step that detects a motion vector at each of a plurality of
space position within a predetermined range including a
subject space position that 1s a space position of interest,

of a frame at a predetermined time from an 1nput image

of a plurality of temporally different frames and for

35 obtaining a reliability of the motion vector;

a step that obtains, at each of the plurality of space posi-
tions, an evaluation value of the motion vector at the
space position, on the basis of the reliability of the
motion vector at the space position and a weighting

40 corresponding to a distance from the subject space posi-
tion; and

a step that corrects the motion vector at the subject space
position on the basis of the evaluation values and the
motion vectors at the plurality of space positions of the

45 predetermined range, wherein

the weighting of the space positions on one side of the
subject space position 1s set to O when space positions on
the other side of the subject space position has corre-
sponding reliabilities that are higher than the reliabilities

50 corresponding to the space positions of the one side.

temporally different frames and for obtaining a reliabil-
ity of the motion vector;

motion vector evaluation means for obtaining, at each of
the plurality of space positions, an evaluation value of
the motion vector at the space position, on the basis of
the reliability of the motion vector at the space position
and a weighting corresponding to a distance from the
subject space position; and

motion vector correction means for correcting the motion
vector at the subject space position on the basis of the
evaluation values and the motion vectors at the plurality
ol space positions of the predetermined range; wherein

the weightings of the space positions on one side of the
subject space position 1s set to O when space positions on
the other side of the subject space position has corre-
sponding reliabilities that are higher than the reliabilities
corresponding to the space positions of the one side.

3. The 1mage processing apparatus according to claim 2,

turther comprising:

output means for outputting, on the basis of the reliability
at the subject space position, the motion vector detected
by the motion vector detection means or the motion
vector corrected by the motion vector correction means,
as a motion vector at the subject space position.

4. The 1image processing apparatus according to claim 3,

turther comprising:

motion compensation means for performing motion com-
pensation using the input image of the frame at the
predetermined time and the motion vector at the subject
space position as output from the output means so as to
generate an iterpolation 1mage.

5. An 1mage processing apparatus comprising;

a motion vector detection unit configured to detect a
motion vector at each of a plurality of space positions
within a predetermined range including a subject space
position that 1s a space position of interest of a frame at
a predetermined time from an mput 1mage of a plurality
of temporally different frames and obtain a reliability of
the motion vector:

a motion vector evaluation unit configured to obtain, at
cach of the plurality of space positions, an evaluation
value of the motion vector at the space position, on the
basis of the rehiability of the motion vector at the space
position and a weighting corresponding to a distance
from the subject space position; and I I
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